08/16/2010 10:55 FAX 3127012361 



* 

CHAPMAN AND CUTLER 14 



@| 003/019 



RECEIVED 
CENTRAL FAX CENTER 

AUG 1 6 2010 

t 

Appi.No.: 10/563,233 

Amdt. Dated Auausl 16.201.) 

Response to Office Action Mailed April 15, 2010 

AMENDMENTS TO THE CLAIMS: 

This listing or claims will replace ail prior versions; and listings of chums in this 
application* 

I . (Currently Amended) A system for mixing a process gas flow that is flowing 
through a housing (92) of a kiln system (20), said system comprising: 

a* least one injector (84,86) provided lo said housing (92); and 

a gas supply system (102) connected to said at least one injector (84,86) for 
supplying injection gis to said injector (84,86) at a predetermined pressure; *md 

wherein said injector (84,86) and said predetermined pressure are arranged and 
selected to inject said injection gas into the housing (92) ar sufficiently high momentum 
to produce a jet having appropriate turbulent How characteristics such that the process 
gas flow is entrained by said wj^Hed iiye^jon gas; and 

wherein said injector (84.86) is«f>F pvid tt ri with r.wirling m eans for-^ >vidiii,u n *ial 
swh4 comp rises sw irl yanes positi oned within said injector to prov ide a xial swirl alon g an 
axi s of said injector to said injected injection gas as it enters the housing of the kiln 
system. 
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2. (Previously Presented) A system according to claim 1. wherein the injector is 
arranged so that (he gas How is flowing through a housing (92) along an axis of said housing 

3. (Cancelled). 

. 4, (Currently Amended) A system according to c l aim ctaimJL wherein said swirl 
vanes ( 1 00) have an angle of approximately 10 lo 35 degrees. 

5-8, (Cancelled). 

9. (Currently Amended) A system according to claim I, wherein said process gas 
flow is substantially entrained before the «y>s*ed inj ection gas (low is converted to plug flow 
along with the pnxess gas How or before the injected i njc cHon gas flow impinges upon an 
interior of the housing (02). 

10. (Previously Presented) A system according to claim I , said system comprising: 

a plurality of injectors (84,86) provided to said housing (92) and arranged at 
predetermined intervals around a cross section of said process gas How and in communication 
wilJi an interior of said housing (92); and 

a gas supply system (102) for supplying injection gas to said injectors at a predetermined 
pressure, 

wherein said injectors (84,86) are directed to inject said injection gas to impinge 
tangentiafly on a circle (98) centered on an axis of said process gas flow and covering at least 
approximately 5 lo IS percent of a cross sectional area of said process gas flow, 

I I . (Currently Amended) A system according to claim 10. wherein said plurality of 
injectors (84,86) and said predetermined pressure are arranged and selected to inject said 
injection gas into the housing (92) at sufficiently high momentum lo produce a jet having 
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appropriate turbulent How characteristics such Ihni the process gas flow is entrained by the 
inject ed injection gas. 

12. (Currently Amended) A system according to claim 1 I . wherein said process gas 
flow is substantially entrained before the if^cfcnl iuj^tion gas flow is converted to plug flow 
along with the process gas flow or before the injected injection gas flow impinges upon an 
interior of the housing (92). 

13. (Previously Presented) A system according claim 10, wherein said circle (98) 
covers at least approximate!) 5 percent of the cross sectional area of said housing (92). 

14. (Previously Presented) A syslem according to claim 10, wherein said circle (98) 
covers approximately 10 percent of the cross sectional area of said housing (92). 

15. (Cancelled). 

16. (Currently Amended) A system according to t;4iH-m--i-5 claim IQ . wherein said 
swirl vanes (400) have an an^le of approximately 10 to 35 degrees. 

17-20. (Cancelled). 

21 . (Previously Presented) A syslem according to claim 10. wherein said plurality of 
injectors (86) are directed at an angle of approximately (> to 60 degrees in the direction of" process 
gas flow. 

22. (Previously Presented) A system according to claim 21 , wherein snid plurality of 
injectors (86) are directed f t an angle of approximately 25 to 40 degrees in the direction of 
process gas flow. 

23. (Currently Amended) A syslem for mixing a process gas flow that is flowing 
through a housing (92) of a kiln system (20), said system for mixing comprising: 

at least one injector (S4,86) provided to said housing (92); 
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a gas supply system (102) connected to said at least one. injector (84,86) for supplying 
injection gas to said injector '84.86) at a predetermined pressure: 

wherein said injector (84,86) and said predetermined pressure are arranged and selected 
to inject said injection gas into the housing (92) at sufficiently high momentum to produce a jet 
having appropriate turbulent flow characteristics such that the process gas How is entrained by 
said wijeete4 inje ction gas; and 

said injector (84,86) j ; provii kHl-WHih-swIrll n^ m e ?tn s-f<>r-piovid w» axial gw i4 W!«i?nse.s 
swidjmne!^ said injector to of said ijacxjoMo 

said ittjtwted inject ion gas as it enters the housing of the kiln system; 

said system for mixir g further comprising a plurality of injectors (84*86) provided to said 
housing (92) and arranged al predetermined intervals around a cross section of said process gas 
flow and in communication with an interior of said housing (92V. and 

n gas supply system 1 1 02) for supplying injection gas to said injectors at a predetermined 
pressure, 

wherein said injectors (84,86) are directed to inject said injection gas to impinge 
tangentialJy on a circle (98) centered on an axis of said process gas How and covering al least 
approximately 5 to 15 percent of a cross sectional area of said process gas flow, 

said plurality of injectors (86) comprise a first set of injectors (86) and said system for 
mixing further comprises a second set of injectors (103) comprising 

at least one injector ( 103) provided to said housing, arranged at a second cross section of 
said housing (92) and in communication with an interior of said housing (92). and 

n second gas supply system for supplying injection gas to said at least one injector (103) 
al a predetermined pressure, and 
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wherein said hi least one injector (103) is directed to inject gas ro impinge tangentially on 
a second circle (J CM) centered on an axis of said housing (92) thai has a different diameter than 
the circle (98) of said first set (86) of injectors. 

24. (Previously Presented) A system according to claim 23. wherein said second 
circle (104) has a larger diameter than said circle (98). 

25. (Previously Presented) A system according to claim 23. wherein said second 
cross section of said housing (92) is spaced apart from said cross section of said first set of 
injectors (86) in the direction of process gas How. 

26. (Previously Presented) A system according to claim 23. wherein said gas supply 
system (102) for said first set of injectors further comprises said second gas supply system. 

27. (Currently Amended) A system according to claim I, wherein said •itffected 
in jection gas is air or o\ygenated air. 

28. (Currently Amended) A system according to claim I. wherein said injected 
injection gas is preheated. 

29. (Previously Presented) A system according to claim I . wherein said kiln system 
(20) is for preparing cement clinker and said system is in a region of said kiln system (20) where 
gas temperature is between approximately 850 to 1400 degrees Celsius. 

30. (Previously Presented) A system according to claim 29, wherein said gas 
temperature is between approximately 1000 to 1250 degrees Celsius. 

3 1 . (Previously Presented) A system according to claim I , wherein said housing (92) 
is a housing of a rotary kiln ('12), 

32. (Previously Presented) A system according to claim I , wherein said housing (92) 
is a housing of an exhaust gas by-pass system. 
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33. (Previously Presented) A system according lu claim I , wherein said housing (92) 
is a housing of a prccnlcincr, 

34. (Previously Presented) A system according to claim I , wherein said housing (92) 
is a housing of a gas riser duct (34). 

35. (Previously Presented) A system according to claim 1, wherein said housing 
(92) is a housing of a precalcincr in a region near a gas exit where gas temperature is between 
approximately 900 to 1250 degrees Celsius. 

36. (Previously Presented) A system according to claim I , wherein said housing (92) 
is a housing of said kiln system (20) in a region in which said system will enhance efficiency and 
completion of reactions with ammonia where gas temperature is between approximately 850 to 
1050 degrees Celsius. 

37. (Currently Amended) A method of mixing a proeess gas flow of a kiln system 
comprising: 

providing a source of injection gas at high pressure; and 

injecting said injection gas into said process gas flow via at least one injeccor at 
sufficiently high momentmr. to produce a jet having appropriate turbulent flow characteristics 
such that the process gas flow is entrained by the mj«<?te4 inj ection gas; 

further comprising imparting swirl to said «ffe<4ed itajtLCMjiin gas as it enters a housing of 
the kiln system (20) fry use of swirl van e^_positione d within said at least onejLnjj^or. 

38-41. (Cancelled). 

42. (Currently Amended) A method of mixing n proeess gus How according to claim 
37. wherein a total momentum of said +«j<?ct<Hl u^jcetlQi! gas during injection is approximately 50 
to 150% of a momentum of sr. id process gas How. 
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43, (Currently Amended) A method of mixing a process gas flow according to claim 
37. wherein said H>j*e4*4 injection gas is injected a! or above approximately 150 meters/second. 

44, (Currently Amended) A method of mixing a process gas flow in a housing of a 
kiln system comprising: 

i 

providing a source of injection gas at high pressure; 

injecting said injection gas into said housing via at least one injector such that said 
injection gas impinges Umgentiatly on a circle centered on an axis of said process gas 
flow and covering at least approximately 5 to 15 percent of a cross sectional area of said 
process gas How; and 

imparting swirl to said injection gas as it enters the housing by use of swirl va nes 
posit ioned within said at feast one injector^ 

45, (Currently Amended) A method of mixing a process gas flow according to claim 
44, wherein said injecting ot said injection gas into said process gas flow is at sufficiently high 
momentum to produce a jet. having appropriate turbulent How characteristics such that the 
process gas flow is entrained by the mjeeted kU^XlQIl g* 1 *- 

46-50. (Cancelled). 

51. (Previously Presented) A method of mixing a process gas flow according to 
claim 45, wherein a total momentum of said injection gas during injection is approximately 50 to 
150% of a momentum of said process gas flow. 

■ 

52. (Previously Presented) A method of mixing a process gas flow according to 
claim 44, wherein said injection gas is injected at or above approximately 150 meters/second. 

53. (Previously Presented) A method of mixing a process gas flow of a kiln system 
according to claim 44, wherein the Reynolds Number due to said mixing is approximately 2.5 
times above that encountered in a typical process gas How without said mixing. 
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54. (Previously Presented) A method of mixing a process gas flow of a kiln system 
according lo claim 44, wheretin the turbulent frequency due to said mixing is approximately 100 

* 

limes above that encountered in a typical process iias flow without mixing. 

55. (Currently Amended) A method of mixing a process gas flow of a kiln system 
according to chum 44, wherein a total momentum, turbulence and swirl of said mjeeted lnjcc.tJo.ii 
gas are selected based on aerodynamic calculation such that said inj e cte d injection gas will 
substantially entrain the whole of said process gas flow before the i nj e ct e d injection gas flow is 
converted to ping How along with the process gas How or before the injected injection gas How 
impinges upon an interior of the housing. 

56. (Currently Amended) A method of mixing a process gas flow of a kiln system 
according to claim 44, wherein a total momentum, turbulence and swirl of said injected injection 
gas, are selected based on mathematical modelling such that said inj e ct e d injection gas will 
substantially entrain the whole of said process gas How before the injected jfljaaJgli P iS f' ow * s 
converted to plug flow along with the process gas flow or before the i-Rjec4^<J injection gas How 
impinges upon an interior of the housing. 

57. (Previously Presented) A rotary kiJn of a kiln system provided with a system for 
mixing a process gas How according to claim 1 . 

• — ' 

58. (Previously Presented) A precalciner of a kiln system provided with a system for 
mixing a process gas flow according to claim I . 

59. (Previously Presented) An exhaust gas by-pass system of a kiln system provided 
with a system for mixing a process gas flow according to claim I . 

60. (Previously Presented) A preheater section of a kiln system provided with a 
system for mixing a process i»as flow according to claim 1 . 

61. (Previously Presented) A gas riser duct of a kiln system provided with o system 
for mixing a process gas flow according to claim 1 . 
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